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Abstract 

Background and Aim: The aim of this study was to elucidate the risk of subsequent 
biliary malignancy in patients undergoing cyst excision for congenital choledochal cysts. 
Methods: A retrospective analysis of 94 patients who had undergone cyst excision for 
congenital choledochal cysts was conducted. The median age at the time of cyst excision 
and median follow-up time after cyst excision were 7 years and 181 months, respectively. 
Results: Biliary tract cancer developed in four patients at 13, 15, 23, and 32 years after 
cyst excision. The cumulative incidences of biliary tract cancer at 15, 20, and 25 years after 
cyst excision were 1.6%, 3.9%, and 11.3%, respectively. The sites of biliary tract cancer 
were the intrahepatic in - 2), hilar (n = 1), and intrapancreatic in - 1) bile ducts. Of the 
four patients with biliary tract cancer after cyst excision, three patients underwent surgical 
resection and one patient received chemo-radiotherapy. The overall cumulative survival 
rates after treatment in the four patients with biliary tract cancer were 50% at 2 years and 
25% at 3 years, with a median survival time of 15 months. 

Conclusions: The risk of subsequent biliary malignancy in patients undergoing cyst 
excision for congenital choledochal cysts seems to be relatively high in the long-term. The 
risk of biliary malignancy in the remnant bile duct increases more than 15 years after cyst 
excision. Despite an aggressive treatment approach for this condition, subsequent biliary 
malignancy following cyst excision for congenital choledochal cysts shows an unfavorable 
outcome. 



Introduction 

A condition that predisposes to extrahepatic cholangiocarcinoma 
is congenital cystic dilatation or choledochal cyst. 1 " 3 Although 
these cysts are relatively rare, coexisting carcinoma as a compli- 
cation has been well documented. 4 A mixture of bile and pancre- 
atic secretions may promote the development of carcinoma 
because 90% of choledochal cysts are associated with anomalous 
pancreaticobiliary ductal junction (APBDJ). 5 Carcinoma can 
develop anywhere along the biliary tract in addition to originating 
in the choledochal cyst. 

Cyst excision is the treatment of choice for congenital chole- 
dochal cysts because of the risk of subsequent biliary malig- 
nancy. 6,7 A number of authors have reported biliary tract cancer 
after cyst excision for congenital choledochal cysts; 8 " 30 however, 
most previous reports were single cases 8 " 17 or studies with a 
limited number of patients. 18 " 30 The aim of this study was to 
elucidate the risk of subsequent biliary malignancy in patients 
undergoing cyst excision for congenital choledochal cysts. 



Methods 

Patients. A total of 114 consecutive Japanese patients with 
congenital choledochal cysts were identified from a database at 
Niigata University Medical and Dental Sciences from January 
1971 through December 2006. Of the 114 patients, 20 patients 
who had a coexisting biliary tract cancer including gallbladder 
cancer (n = 19) and extrahepatic cholangiocarcinoma (n = 1) were 
excluded from this study. The remaining 94 patients who under- 
went cyst excision constituted the final group of patients for this 
retrospective study. The group comprised 73 females and 21 males 
with a median age of 7 years (range, 0-63 years) at the time of cyst 
excision. The protocol of the present study was approved by the 
Institutional Review Board of Niigata University Medical and 
Dental Hospital. 

Of the 94 patients who underwent cyst excision, 85 patients 
(90%) had choledochal cysts with APBDJ. According to Todani's 
classification, 31 49 were classified as type I cysts and 45 as type 
IV- A cysts. Excision of the choledochal cyst was performed as the 
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Table 1 Characteristics of the four patients with subsequent biliary malignancy following choledochal cyst excision in the current series 



Case 


Gender 


Choledochal cyst 




Subsequent biliary malignancy after cyst excision 








Age at cyst Type of cyst + 


Age at 


Anatomical site 


Treatment 


Outcome 






excision (years) 


detection (years) 






(months) 


1 


F 


14 IV-A 


27 


Intrapancreatic 


Pancreaticoduodenectomy 


15; DOD 


2 


M 


12 IV-A 


44 


Intrahepatic 


Left trisectionectomy 


35; DOD 


3 


M 


50 I 


65 


Hilar 


Left trisectionectomy 


9; DOD 


4 


F 


15 I 


38 


Intrahepatic 


Chemo-radiotherapy 


43; AWD 



According to Todani's classification. 31 

AWD, alive with disease; DOD, died of disease. 



standard surgical procedure in 48 patients with type I cysts and 45 
patients with type IV-A cysts. In the remaining one patient with a 
type I cyst, a combined partial hepatectomy and cyst excision was 
performed due to suspicion of coexisting gallbladder carcinoma 
before surgery. Hepaticojejunostomy, hepaticoduodenostomy, 
and hepaticoduodenostomy with jejunal interposition were per- 
formed as a reconstructive procedure in 86, six, and two patients, 
respectively. 



Patient follow-up. The median follow-up time after cyst 
excision for congenital choledochal cysts was 181 months (range, 
7-484 months). By the time of disease status assessment, three 
patients had died of subsequent biliary malignancy following cyst 
excision. One patient was alive with intrahepatic cholangiocarci- 
noma following cyst excision, and the remaining 90 patients were 
alive with no evidence of disease. 



i » 
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Figure 1 The cumulative incidence of biliary tract cancer after cyst 
excision for congenital choledochal cysts among 94 patients in the 
current series. The cumulative incidences of biliary tract cancer were 
1.6%, 3.9%, and 11.3% at 15, 20, and 25 years after cyst excision, 
respectively. 



Review of the literature. The English language literature 
(PubMed, National Library of Medicine, Bethesda, MD, USA), 
from January 1966 through December 2011, was reviewed using 
the following Medical Subject Heading (MeSH) terms: "chole- 
dochal cyst" or ["cysts/surgery" and "bile duct"] in combination 
with "cholangiocarcinoma," "bile duct neoplasms," "liver neo- 
plasms," "postoperative complications," "treatment outcome" and 
"follow-up study." The references from the included articles were 
searched to identify additional cases, and revealed that a total of 30 
patients who had undergone choledochal cyst excision (two of 
whom were included in our earlier reports 1117 ) suffered from sub- 
sequent biliary malignancy following cyst excision. 8-30 



Statistical analysis. Medical records and survival data were 
obtained for all the 94 patients. The causes of death were deter- 
mined based on the medical records. The Kaplan-Meier method 
was used to estimate both the cumulative incidence of subsequent 
biliary malignancy following cyst excision and the cumulative 
patient survival rates after treatment for subsequent biliary malig- 
nancy following cyst excision. All statistical analyses were per- 
formed using PASW Statistics 17 software (SPSS Japan, Tokyo, 
Japan). All tests were two-sided, and P < 0.05 was considered to 
be statistically significant. 



Results 

Cumulative incidence of subsequent biliary malig- 
nancy following cyst excision for congenital cho- 
ledochal cysts. Four of 94 patients (4.3%) had subsequent 
biliary malignancy following cyst excision for congenital chole- 
dochal cysts at 13, 15, 23, and 32 years after surgery during the 
follow-up period (Table 1). The anatomical sites of biliary tract 
cancer were the intrahepatic (n = 2), hilar (n = 1), and intrapancre- 
atic (n = 1) bile ducts. The cumulative incidences of biliary tract 
cancer were 1.6%, 3.9%, and 11.3% at 15, 20, and 25 years after 
cyst excision, respectively (Fig. 1). 

Treatment outcome for subsequent biliary malig- 
nancy following cyst excision for congenital cho- 
ledochal cysts. Of the four patients with subsequent biliary 
malignancy following cyst excision, three patients underwent sur- 
gical resection (Table 1). Surgical resection procedures included 
left trisectionectomy (n = 2) and pancreaticoduodenectomy 
(n = 1). Adenocarcinoma was identified as the primary tumor in 
these three patients. The tumors were well differentiated in Case 1 
and moderately differentiated in the others. The tumor of Case 1 
showed direct invasion to the duodenum and pancreas without 
lymph node metastases. The tumor of Case 2 showed invasion to 
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Figure 2 Kaplan-Meier survival estimates in four patients with subse- 
quent biliary malignancy following choledochal cyst excision. The overall 
cumulative survival rates after treatment were 50% at 2 years post- 
treatment and 25% at 3 years post-treatment, with a median survival 
time of 1 5 months. 



the main portal vein without lymph node metastases. The tumor of 
Case 3 had periaortic lymph node metastases. These three patients 
died of disease 9, 15, and 35 months after surgical resection of the 
subsequent biliary malignancy following cyst excision. 

The remaining patient (Case 4 in Table 1) underwent explor- 
atory laparotomy. Histological examination of excisional biopsy 
specimen of an inferior mediastinal lymph node showed moder- 
ately differentiated adenocarcinoma. Radical resection was con- 
traindicated due to distant nodal disease. The patient (Case 4) was 
still alive with intrahepatic cholangiocarcinoma after receiving 
chemo-radiotherapy. The overall cumulative survival rates after 
treatment in the four patients with subsequent biliary malignancy 
following cyst excision were 50% at 2 years post-treatment and 
25% at 3 years post- treatment, with a median survival time of 15 
months (Fig. 2). 

Review of the literature on subsequent biliary 
malignancy following choledochal cyst excision. 

An analysis of the 32 reported patients (including our two previ- 
ously reported cases 1117 and the two new cases from our present 
study) with subsequent biliary malignancy following choledochal 
cyst excision revealed that the anatomical sites of biliary tract 
cancer were the hilar (n = 17), intrahepatic in - 9), and intrapan- 
creatic (n = 6) bile ducts (Table 2). Thus, the hilar region was the 
predominant site of subsequent biliary malignancy following cyst 
excision. The median interval between cyst excision and the detec- 
tion of this complication was 6 years (range, 1-34 years). Of the 32 
reported cases, 12 patients were treated with supportive care and 
14 patients received either surgical resection («=11), chemo- 
radiotherapy (n = 2) or chemotherapy (n = l) (Table 2). There 
were no 4-year survivors among the 32 patients with subsequent 
biliary malignancy following cyst excision. In the 14 patients who 
received treatment for subsequent biliary malignancy following 
cyst excision, the overall cumulative survival rates after treatment 
were 32% at 2 years post-treatment and 16% at 3 years post- 
treatment, with a median survival time of 15 months (Fig. 3). 




0 12 24 36 48 60 

Time after treatment of Miliar) cancer (months) 

Figure 3 Kaplan-Meier survival estimates in 14 patients identified 
from the literature review (including our four patients) suffering from 
subsequent biliary malignancy following choledochal cyst excision with 
documented outcomes after treatment. The overall cumulative survival 
rates after treatment were 32% at 2 years post-treatment and 16% at 
3 years post-treatment, with a median survival time of 15 months. 



Table 2 Characteristics of 32 patients with subsequent biliary malig- 
nancy following choledochal cyst excision: A literature review 



Variable 


No. patients 


Age at cyst excision (years) + 


28 (0.4-68) 


Age at detection of biliary malignancy (years) f 


41 (18-70) 


Gender (M/F/ND) 


8/1 8/6 


Type of choledochal cyst (l/IV-A/ND)* 


17/12/3 


Site of subsequent biliary malignancy 




Hilar 


17 


Intrahepatic 


9 


Intrapancreatic 


6 


Treatment for subsequent biliary malignancy 




Surgical resection 


11 


Chemotherapy or chemo-radiotherapy 


3 


Supportive care 


12 


ND 


6 


Survival status 




DOD 


24 


NED 


5 


DOO 


2 


AWD 


1 



+ Values are median (range). 
^According to Todani's classification. 31 

AWD, alive with disease; DOD, died of disease; DOO, died of other 
causes; ND, not described; NED, (alive with) no evidence of disease. 



Discussion 

Cyst excision is the standard of care for congenital choledochal 
cysts. 6,7 Although sporadic cases of subsequent biliary malignancy 
developing in the remnant bile duct after cyst excision have been 
reported, 8 30 there is a paucity of clinical evidence regarding the 
risk of subsequent biliary malignancy in patients undergoing cyst 
excision for congenital choledochal cysts. This prompted us to 
conduct the current study at a single institution. This is the first to 
demonstrate that the risk of subsequent biliary malignancy in 
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patients undergoing cyst excision for congenital choledochal cysts 
seems to be relatively high in the long-term. 

Coexisting carcinomas most commonly arise in choledochal 
cysts classified as types I and IV and are uncommon in types II, III, 
and V. 3 Todani et al. 32 reported that the risk of carcinoma remains, 
perhaps related to dysplasia and metaplasia of the epithelium. 
Therefore, complete cyst excision is essential to prevent subse- 
quent biliary malignancy for congenital choledochal cysts with 
APBDJ. In type I and IV cysts, cyst excision involves complete 
excision of the bile duct from the confluence of the hepatic duct 
proximally up to the pancreaticobiliary junction distally. 18,30,33 
Biliary-enteric anastomosis at larger caliber duct is recommended 
for prevention of postoperative biliary strictures and subsequent 
biliary malignancy following cyst excision. 34 It is also necessary 
for hepatobiliary surgeons to be careful not to damage the main 
pancreatic duct when the intrapancreatic portion of the dilated bile 
duct is excised. 

The incidence of subsequent biliary malignancy after cyst exci- 
sion was 4.3% in the current series. Some studies of subsequent 
biliary malignancy after cyst excision have reported incidence 
rates from 0.7% to 5. 4%. 23,30,35 Tocchi et al? 6 reported that chronic 
inflammatory changes consequent to biliary-enteric anastomosis 
for benign biliary diseases should be closely monitored for the late 
development of biliary malignancies, suggesting that the risk of 
subsequent biliary malignancy may be associated with bilioenteric 
anastomosis itself. As the development of biliary cancer after cyst 
excision may depend on follow-up time, we applied the Kaplan- 
Meier method to estimate the risk of subsequent biliary malig- 
nancy following cyst excision. New results from our current study 
found that the cumulative incidences of subsequent biliary malig- 
nancy were 1.6% at 15 years, 3.9% at 20 years, and 11.3% at 25 
years after cyst excision, suggesting that the risk of biliary malig- 
nancy in the remnant bile duct increases more than 15 years after 
cyst excision. Therefore, long-term follow-up is recommended for 
patients undergoing cyst excision for congenital choledochal cysts. 

In the current series, the overall cumulative survival rates after 
treatment in four patients with biliary tract cancer were 50% at 2 
years post- treatment and 25% at 3 years post-treatment, with a 
median survival time of 15 months (Fig. 2). A review of the litera- 
ture revealed that there were no 4-year survivors among 32 
patients with subsequent biliary malignancy following cyst exci- 
sion. In 14 of these patients who received treatment for subsequent 
biliary malignancy, the overall cumulative survival rates after 
treatment were 32% at 2 years post-treatment and 16% at 3 years 
post- treatment, with a median survival time of 15 months (Fig. 3). 
Despite an aggressive treatment approach, subsequent biliary 
malignancy shows an unfavorable outcome. Patients undergoing 
resection for subsequent biliary malignancy are therefore clear 
candidates for adjuvant chemotherapy such as cisplatin plus 
gemcitabine. 37 

The main limitation of this study is the retrospective analysis of 
a small number of patients undergoing cyst excision for congenital 
choledochal cysts. The relatively small number of patients with 
subsequent biliary malignancy after cyst excision (n = 4) limits 
firm conclusions being drawn. To our knowledge, however, this is 
one of the largest series with the longest follow-up time dealing 
with subsequent biliary malignancy following cyst excision for 
congenital choledochal cysts; in addition, we evaluated both the 
cumulative incidence of subsequent biliary malignancy and the 



cumulative patient survival rates after treatment using the Kaplan- 
Meier method. 

In conclusion, the risk of subsequent biliary malignancy in 
patients undergoing cyst excision for congenital choledochal cysts 
seems to be relatively high in the long-term. The risk of biliary 
malignancy in the remnant bile duct increases more than 15 years 
after cyst excision. Despite an aggressive treatment approach for 
this condition, subsequent biliary malignancy following cyst exci- 
sion for congenital choledochal cysts shows an unfavorable 
outcome. 
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